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executive summary 


In Am 
to 


’ ^ au ^ ner & Hynn, Inc. (1-2) was retained by PiUersdorf, DcRossett & Lane (PD&L) 
runoff C C ^ eCt sur ^ ace nnning within the Harless Creek Watershed on peak stormwater 

^ °oding of Harless Creek. On July 17, 2010, Harless Creek experienced a catastrophic 

^ 1 C ' Cre, y damaged or destroyed a significant number of homes and outbuildings within the 

eek Watershed. The location of the Harless Creek Watershed is shown on Figure 1. The 
P ted surface mining operations located within the Harless Creek Watershed are listed in Table 
n shown in Figure 2. F2 prepared representative hydrologic and hydraulic models of the 
Harless Creek Watershed for the period prior to surface mining (pre-mining land use condition) and 


at the time of the July 17, 2010 flooding (current mining land use condition). These models were 
used to evaluate how the surface mining operations of Cambrian Coal Corporation and AEP 
Kentucky Coal, LLC affected the hydrologic balance and flooding within the Harless Creek 

Watershed. 


TABLE 1 

Permitted Surface Mining Operations 
Harless Creek Watershed 
Pike County, Kentucky 


Permit No. 

Mine Permittee 

Mine Permit Status 1 

898-0660 

AEP Kentucky Coal, LLC 

Permit released \ 

898-0649 

AEP Kentucky Coal, LLC 

Phase 1 release 1 

1 898-0618 

Cambrian Coal Corporation 1 

Active, currently being mined \ 

898 0619 

Cambrian Coal Corporation 

Active, currently being mined \ 

898-0819 

Cambrian Coal Corporation 

Active, currently being mined 1 


F2 used the HEC-HMS modeling software (HEC-HMS) to construct representative hydrologjc 
models of pre-mining and current mining land surface conditions within the Harless Creek 
Watershed.Tire current mining hydrologic models incorporated the changes in land surface 
conditions due to surface mtning related activities such as topsoil removal, mass excavatton and 
grading and construction of valley fills and haul roads. The deference in the peak stormwater 
flows is attributed to the surface mining operational methods used by Cambnan Coa 

x i p i nr Thp Harless Creek Hydrologic Model was used t* 
Corporation and AEP Kentucky Coal, LLC. The Harless Creek fly & 
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^* ea k storr nwater runoff for the pre-mining and current mining land uses for the 
conditions listed below. 

he peak stormwater runoff for the pre-mining and current mining land use conditions was 
etcrmined using the July 17, 2010 rainfall data for the Harless Creek Watershed (July 17, 

2010 model storm) as well as the standard 24-hour 1 year (100% annual probability 
(chance)), 2 year (50%), 5 year (20%), 10 year (10%), 25 year (4%), 50 year (2%) and 100 
year (1%) average recurrence interval storms (standard recurrence interval storms). This 
hydrologic evaluation assessed the probable cumulative hydrologic impacts of all mining 
activities within the Harless Creek Watershed and addressed elements of the cumulative 
hydrologic impact assessment (CHIA) process, as set forth in 30 CFR 780.21(g) and 405 
KAR 8:30.32.3(b). 

• I he effect of the permitted surface coal mining operations on peak stormwater runoff for 
representative sub-watershed areas was quantified. The determination of the impact of 
surface coal mining operational methods on flooding is required as part of a probable 
hydrologic consequences determination (PHCD) as set forth in 30 CFR 780.21(f) and 405 
KAR 8:30.32.3. 

• The peak stormwater runoff for the standard recurrence interval storms was evaluated to 
determine how the Cambrian Coal Corporation and AEP Kentucky Coal, LLC surface 
mining operations affected the frequency and intensity of flooding in the Harless Creek 

Watershed. 

• The Harless Creek hydrologic model was used to determine if the sedimentation ponds 
located in Permit Area No. 898-0619 were adequately designed, constructed and maintained 
to attenuate peak runoff flows generated during the July 17, 2010 model storm and the 
standard 10-year recurrence interval storm. 


The Harless Creek hydraulic model was constructed using the HEC-RAS modeling software (HEC- 
RAS) and used to determine how the Cambrian Coal Corporation and AEP Kentucky Coal, LLC 
surface mining operations affected the water depths and flow velocities within Harless Creek and 
^ ove rbank areas. (8) The Harless Creek hydraulic model results and guidance published by 
^ Un j te( j states Department of Interior Bureau of Reclamation (US Bureau of Reclamation), were 


PDL.612.567 


08/24/11 


FAULKNER & FLYNN 


Confidential Attorney Work Product 


. fr nine how the Cambrian Coal Corporation and AEP Kentucky Coal, LLC surface 

g operations affected flood flow hazards during the July 17, 2010 flood. 


The foll owing conclusions 

Watershed: 


have been reached based on this hydrologic study of the Harless Creek 


2 . 


1 'T’U u 

6 C an g e land cover conditions resulting from the Cambrian Coal Corporation and 
AEP Kentucky Coal, LLC surface mining operations and failure to properly reclaim mined 
areas resulted in a 44% increase in peak stormwater runoff during the July 17, 2010 model 
storm. The peak stormwater runoff increased from 3,020 cubic feet per second (cfs) to 
4,360 cfs for the current mining condition. The peak runoff generated within seven 
representative sub-watershed areas was significantly increased during the current mining 
condition for the July 17, 2010 model storm and the standard recurrence interval storms. 

These increased peak flows are the direct result of the Cambrian Coal Corporation and AEP 
Kentucky Coal, LLC surface mining operations and the failure to properly reclaim surface 
mined areas. The increased peak stormwater runoff flows exacerbated flooding and 
significantly increased the destructive force of the flood water during the July 17, 2010 flood. 

The AEP Kentucky Coal, LLC and Cambrian Coal Corporation surface mining activities and 
the failure to properly reclaim mined areas increased the intensity and frequency of flooding 
within the Harless Creek Watershed. The specific increase for each flood recurrence interval 
storm is as follows: 

• The flooding risk for the 2 year storm (50% annual probability (chance)) increased by 
more than 200% during the current mining period. Areas within the pre-mining 2 
year floodplain are now at risk of flooding more than once a year. 

• The flooding risk for the 5 year storm (20% annual probability (chance)) increased 
450% during the current mining period. Areas within the pre-mining 5 year 
floodplain are now at risk of flooding every 1.1 years (91% annual probability 
(chance)). 

• The flooding risk for the 10 year storm (10% annual probability (chance)) increased 
450% during the current mining period. Areas within the pre-mining 10 year 
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plain are now at risk of flooding every 2.2 years (45% annual probability 
(chance)). 

The flooding risk for the 25 year storm (4% annual probability (chance)) increased 
470 /o during the current mining period. Areas within the pre-mining 25 year 
floodplain are now at risk of flooding every 5.4 years (19% annual probability 
(chance)). 

The flooding risk for the 50 year storm (2% annual probability (chance)) increased 
470% during the current mining period. Areas within the pre-mining 50 year 
floodplain are now at risk of flooding every 11.2 years (9% annual probability 
(chance)). 

• The flooding risk for the 100 year storm (1% annual probability (chance)) increased 
460% during the current mining period. Areas within the pre-mining 100 year 
floodplain are now at risk of flooding every 21.7 years (5% annual probability 
(chance)). 

• The likelihood of severe floods causing property damage and the potential loss of life 
has increased significantly as a direct result of the failure of Cambrian Coal 
Corporation and AEP Kentucky Coal, LLC to properly reclaim surface mined areas. 
Catastrophic flooding similar to the magnitude experienced on July 17,2010 can now 
be expected to occur repeatedly during the typical lifespan a resident living within the 
Harless Creek Watershed. 

3. The representative sedimentation ponds located on Cambrian Coal Corporation Permit Area 
898-0619 were not properly designed, constructed and maintained to reduce peak 
stormwater flows during the July 17, 2010 model storm and the 10-year (10%) average 
recurrence interval storm. These data confirm that the sedimentation ponds located on 
Cambrian Coal Corporation Permit Area 898-0619 were inadequate to significantly reduce 
peak stormwater flows and did not protect against downstream flooding during the July 17, 

2010 storm. 

4. The change in land cover conditions associated with the Cambrian Coal Corporatton and 
AEP Kentucky Coal, LLC surface mining operations and failure to properly reclaim mined 
areas significantly increased the water depth and flow velocities within Harless Creek dunn S 
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Y 17, 2010 model storm. The average flow depth increased approximately 1.25 feet 
hile the flow velocities in the left and right overbank areas increased approximately 54 
P ent (/o) and 31%, respectively. The increased water depths and velocities expanded the 
high danger zone for the left and right overbank areas by 286% and 156%, respectively. The 
high danger zones are areas where lives were in jeopardy due the combined flow depth and 
velocity conditions. (15) The increased flow depth and velocities exacerbated flooding within 
the Harless Creek Watershed, placed lives in jeopardy and significantly increased the 
destructive energy of the July 17, 2010 flood waters. 
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SUMMARY of data relied upon 

The following data was relied upon to develop the conclusions stated in this report. 

SITE INSPECTIONS 


F2 inspected the Harless Creek Watershed on August 11, 2010 and January 19, 2011. The 
inspections were attended by Mr. John Eichenberger, P.E., Mr. jack Spadaro, Mr. Justin 
Shirnp, P.E., and area resident Mr. Freddie Coleman. The local topography and geographic 
features, vegetative cover, land use conditions and mining practices within the Harless Creek 
Watershed were directly observed during these inspections. During the August 11, 2010 
inspection, F2 completed a flyover of the permitted surface mining operations within the 
Harless Creek Watershed. F2 also attempted to drive up Harless Creek Road, but could not 
pass due to the flooding of Harless Creek caused by a 2-year recurrence interval storm, 
returned to Harless Creek on January 19, 2011 and inspected the full length of Ha 
from Route 460 to its confluence with Powell Hollow. 


BASE MAP AND AERIAL PHOTOGRAPHY DA TA 


-- 

Two base site maps of die Hatless Creek Watershed were prepared using numerous publicly 
available data sources. The pre-mining base map represented die Hatless Creek Watetshe 
prior to surface mining (pre-mining land use condition) and die current mining map 
represented the Harless Creek Watershed at die ume of the July 2010 hood .current 
P T ' 1 The Base Maps were geo-referenced to Kentucky State Plane 

land t 7Z wTfield survey data and mine reclamation plan (MRP) maps for die 
Coor nates o a ^ ^ in the Base Map was manipulated using either 

permitted surac and ^ obtained ftom following sources-. 

ARCviewGISorAut Data: Elevatio n contours for die pre-mining Base 

1. Pre-Mining Elevation , s (USGS) national 

, • j from the United States Geological Surv y f 
Map were derived rvyvm is a 30-meter gnd 

*——***- ~ - A 

model based on photographs ° ^ elevation data the 

subject area. Thts model is constdered to be the 


„ t will provide to the public. 
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c Elevation Contour Data: Elevation data and contours for the 

nurung conditions were derived from Intermap 5 meter resolution digital 

don models/ > A bare earth digital terrain model (DTM) of the Harless Creek 

tershed was obtained and 20 foot interval contours were created from the 
DTM. 


Geographic Site Features: All roads streams TTsC*? 

-rv-u roaas, streams, USCrb gauge stations and 

wns/communities were gathered from multipl e sources 

Geographic Names: All geographic names were obtained from the USGS 
Geographic Names Information System (GNIS). (,7) This system was 
developed by the USGS and is the official repository of domestic 
geographic names data for the Federal government. 

Stream and River Data: All stream and river data was obtained from the 
USGS through its National Hydrography Dataset/ 16 ^ 

4. Mine Reclamation Plan Maps: Mine Reclamation Plan (MRP) maps of all 
permitted surface mining areas in the Harless Creek Watershed (Surface Mine Area 
Maps) were obtained from the Commonwealth of Kentucky, Department for 
Natural Resources, Division of Mine Permits. (2) The MRP maps are scanned and 
geo-referenced and made available for downloading via FTP. The most current 
MRP for each permitted area was downloaded and overlaid on the current mining 
Base Map using ARC view GIS. 

5. Aerial Photography: A 1-meter aerial photograph taken on July 24, 2010 was 
obtained from the United States Department of Agriculture (USDA) National 
Agriculture Imagery Program (NAIP). (10) This aerial imagery is compiled in the 
continental United States for the purpose of making digital photography available 
to governmental agencies and the public. This imagery dataset has been projected 
into Kentucky Single Zone, NAD 83, US Survey Feet, FIPS 1600. The aerial 
photography was then exported from ARCview GIS into AutoCAD as a higl 
resolution TIFF image for use with both the pre-mining and current mining Bas 
Maps. 
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RAINFALL record 

ata for the Harless Creek Watershed was compiled from the following sources: 

• Radar Data; 

• IFLOWs; and 

National Oceanic and Atmospheric Administration (NOAA) Point Precipitation 
Estimates. 

1.3.1 Radar Data 

adar Data from the National Mosaic & Q2 System was used to determine the depth of 
rainfall within the Harless Creek Watershed for the July 17, 2010 storm. (,4) The National 
Mosaic & Q2 System collects data from a variety of sources including 128 WSD-88D radar 
sites. The Stage II Q2 (Radar Only) quantitative precipitation estimation (QPE) was used to 
quantify the depth of precipitation within the Harless Creek Watershed during the July 17, 

2010 and August 11, 2010 storm events. 

1.3.2 IFLOWS 

Precipitation data for the former IFLOWs Station East Ridge High School (Station ID 
CDKK2 Latitude: 37° 20' 43.0008” Longitude: -82° 19' 59.9982"), which was located 
approximately 4.2 miles east of the Harless Creek Watershed, was used to develop the July 
1 7, 2010 model storm. (13) (Appendix 1) 

1.3.3 NOAA Point Precipita don Estima tes 

Precipitation frequency estimates for the Harless Creek Watershed were obtained from 
NOAA Atlas 14, Volume 2, Version 3 (NOAA Adas 14). (1) The NOAA Adas 14 serves as 
the official documentation of precipitation frequency estimates and associated information 
for the United States and contains precipitation frequency estimates for Kentucky. The 24- 
hour rainfall precipitation depths for the 2 year (50%), 5 year (20%), 10 year (10%), 25 year 
(4%), 50 year (2%) and 100 year (1%) average recurrence interval storms (standard 
recurrence interval storms) were used with the Harless Creek hydrologic model to determine 
peak flows for these standard recurrence interval storms. The recurrence interval is based 


PDL.612.567 


8 


08/24/11 


Confidential Attorney Work Product 


*0 


P bability (chance) that the given event will be equaled or exceeded in anv given 
year Por 3 ^ 

xample, there is a 1% chance that a 100-year storm will occur in any given year. 

SOIL hydrologic soil group da ta 

1 he distribu tion of the hydrologic soil groups (HSG) within the Harless Creek Watershed 
as determined using data provided on the Natural Resources Conservation Service 
(NRCS) Web Soil Survey.' 1 ^ The survey provides detailed information on the makeup, 
distribution and HSG classification of the various soil types within the Harless Creek 
Watershed. These data were used to develop runoff curve numbers for land unaffected by 
surface mining. 

15 SCS RUNOFF CUR VE NUMBERS 

The SCS runoff curve numbers (curve numbers) for the pre-mining land use condition and 
unreclaimed surface mine areas were obtained from the NRCS Engineering Handbook and 
the SCS TR-55 Manual .^ 9 ’ 12) The curve numbers for the reclaimed surface mined areas were 
obtained from Wagner et al. (19) All curve numbers were developed based on these 
references, the HSG and direct inspection of the Harless Creek Watershed. 

1.6 SURVEY 

The hydraulic model of Harless Creek was developed using data collected dunng a field 
survey completed by R.R. Crawford Engineenng, Inc. in January, 2011. During the survey, 
twelve (12) cross-sections were surveyed along Harless Creek from immediately 
downstream of the most downstream residence up to the confluence of Harless Creek with 
Oney Fork. All survey data was collected in Kentucky State Plane South, NADI983 
Coordinates. The copy of the survey coordinate points is included in Appendix 1. 

1 7 FLOOD HAZARD CLASSIFICATION 

Guidance published by the U.S. Bureau of Reclamation (USBOR) was used to evaluate the 
hazards created by the July 17, 2010 model storm due to water depth-velocity conditions 
within Harless Creek overbank areas < 15 > The Harless Creek Hydraulic Model was used to 
calculate the water depths and flow velocities along the length of the Harless Creek Study 


E^ yLKNKR n .vnn 
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Velocity flc^A I 1 " dCPtH 3nd fl ° W Ve,0citieS Wcrc com P ared to thc W>R published depth 
built on f / 3ngtr IeVd reIanonships for passenger vehicles, mobile homes and houses 
overba L- wherc ^ danger zones existed within the Harless Creek 

location iT” dUOnR ,Ul> 17> 20U m0dcl St0rm ' A high dan 8 er zone ls defined as a 
n u ere Ii\es are in jeopardy due a combination of flow depth and velocity . 
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RESULTS AND OPINIONS 

peak stormwater runoff evaluation 

The surface mining operations of Cambrian Coal Corporation and AEP Kentucky Coal, 
LTC within the Harless Creek Watershed and the failure to properly reclaim permitted 
surface mine areas resulted in a 44% increase in peak stormwater runoff for the Harless 
Creek Watershed based on the July 17, 2010 model storm. The peak stormwater runoff for 
the pre-mining condition was approximately 3,020 cubic feet per second (cfs) and increased 
to 4,360 cfs during the current mining condition. This increase in peak stormwater runoff 
exacerbated flooding during the July 17, 2010 storm event and significantly increased the 
destructive energy of the flood waters. 


The peak stormwater runoff for seven sub-watershed areas increased significantly tarn the 
pre-mining to the current mining land use conditions based on the July 
storm and standard recurrence interval storms. The seven sub-watershed areas included 
Burnt Tree Hollow (Sub-watershed Area # 15, Permit Nos. 898-0660 & 898-0649), Slate 
Dump Hollow (Sub-watershed Area # 10, Permit No. 898-0649), Right Fork Harless Creek 
(Sub-watershed Area # 7, Permit No. 898-0649), SS-39 contributing area (Sub-watershed 
Area # 13, Permit No. 898-0919), SS-33 contributing area (Sub-watershed Area # 11, Permit 
No 898-0919), Oney Fork (Sub-watershed Area # 8, Permit Nos. 898-0618 & 898-0619), 
and Frankie Fork (Sub-watershed Area # 5, Permit Nos. 898-0618 & 898-0619 ). The flows 

for *. ,ob-w,t«ishtd u~. « — 5 Th “ JH 

runoff Sow. .coding duhug the July 17, 2010 »u» - H 

l. „ „o« “ *• W “" ” ^ " 

future. 


r brian Coal Corporation and AEP Coal Kentucky, LLC failed to properly surface nut 
, within the Harless Creek Watershed pnor to the July 17, 2010 flood. The failure 
properly recl*m surface mined areas Increased the mnoff potenrial and caused ^flcan 

k stormwater runoff flows. This exacerbated flooding during ej y 

"tlT., ***** *« »o°d't 
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The failure to properly reclaim surface mined areas is corroborated by Kentucky Division of 
Mine Enforcement and Reclamation (DMR) records and the direct inspection of surface 
mining activities. 


• In August 2010, the DMR cited the Cambrian Coal Corporation Permit No. 898- 
0619 (Non-Compliance Number 53-2478) for failing to complete contemporaneous 
reclamation work in six mine increments within the prescribed time period. The 
failure to properly reclaim these areas exposed these high runoff areas to the July 17, 

2010 storm. F2 inspected Permit No. 898-0619 in August, 2010 and observed 
widespread erosion damage. This confirmed that the Cambrian Coal Corporation’s 
failure to complete contemporaneous reclamation work increased the peak runoff 
flows from the surface mine areas which significantly increased flooding dunng the 

July 17, 2010 storm event. 

. During the August 2010 inspection of the Harless Creek Watershed, F2 observed 
large reclaimed surface mine areas with poorly vegetated surfaces, significant erosion 
damage and numerous landslides. These conditions were present in both the 
Cambrian Coal Corporation and AEP Kentucky Coal, LLC surface mines (Table 1). 
The widespread eroston damage confirms that the Cambrian Coal Corporation and 
AEP Kentucky Coal, LLC failed to properly reclaim these surface mrne areas whtch 
increased the runoff potential and significantly increased the peak runoff flows 

during July 17, 2010 storm. 


The surface nuning op«a«on, fo, C-d. Coal Corporabo. and AEP Kenrnck, „ 
LLC have advent.ly >ffe™d *= M-** ° f H “‘“ 

increased cumulate peak atom,..® <«o£f and exacerbated Ooodaug dunng . « J J 
2 „,0 sronn evens. AEP Keorucky Co,, LLC and C.tnbda. Coal Corporate 

ake the adequate — necessary » pro.ee. da. ** H 

«,s a. required b, 405 KAR IfcMOfflM and whack ha, increased ,he peat — 
“ „d *e likelihood of deshucdv. doodnag. This »c,eased nsk - eondnu. >«» 
unless rhe surface mine. are properly Stunted. Fur.he, surface dastaarbar.ee waj 
Watershed by dae C.nabnan Cod Corporabon and AEP Kennack, 
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failure to properly reclaim surface mined areas is corroborated by Kentucky Division of 
Mine Enforcement and Reclamation (DMR) records and the direct inspection of surface 
mining activities. 

• In August 2010, the DMR cited the Cambrian Coal Corporation Permit No. 898- 
0619 (Non-Compliance Number 53-2478) for failing to complete contemporaneous 
reclamation work in six mine increments within the prescribed time period. The 
failure to properly reclaim these areas exposed these high runoff areas to the July 17, 
2010 storm. F2 inspected Permit No. 898-0619 in August, 2010 and observed 
widespread erosion damage. This confirmed that the Cambrian Coal Corporation s 
failure to complete contemporaneous reclamation work increased the peak runoff 
flows from the surface mine areas which significantly increased flooding dunng the 
July 17, 2010 storm event. 

• During the August 2010 inspection of the Harless Creek Watershed, F2 observed 
large reclaimed surface mine areas with poorly vegetated surfaces, significant erosion 
damage and numerous landslides. These conditions were present in both the 
Cambrian Coal Corporation and AEP Kentucky Coal, LLC surface mines (Table 1). 
The widespread erosion damage confirms that the Cambrian Coal Corporation anc 
AEP Kentucky Coal, LLC failed to properly reclaim these surface mine areas whicl 
increased the runoff potential and significantly increased the peak runoff fio^ 
during July 17, 2010 storm. 

The surface mining operations for Cambrian Coal Corporation and AEP Kentucky Cc 
LLC have adversely affected the hydrologic balance of the Harless Creek Watershed, wh 
increased cumulative peak stormwater runoff and exacerbated flooding during the July 
2010 storm event. AEP Kentucky Coal, LLC and Cambrian Coal Corporation have fails 
take the adequate measures necessary to protect the hydrologic balance outside the p< 
areas as required by 405 KAR 16:060(1) (a) and which has increased the peak storm' 
flows and the likelihood of destructive flooding. This increased risk will continue ini 
fature unless the surface mines are properly reclaimed. Further surface disturbance - 
the Harless Creek Watershed by the Cambrian Coal Corporation and AEP Kentucky 
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further ^ ng ° pCrarions wlU adversely affect the cumulative hydrologic balance and 

1 exace rbate these risks. 

FLOOD frequencybvax.ua tion 

exacerblrr^ ^ ‘ ntenSlty ° f fl ° odln 8 within the Harless Creek Watershed has been 
Kentucky 6 ^ ^ ™ nirlg °P erati ° n s of Cambrian Coal Corporation and AEP 

storm f a1 ' LLC ThC SPeClfic lncreases in the Peak flow and flood recurrence interval 
Th Standard recurrence interval storm are summarized below and in Table 4. 

surf S COnfil ' ni that the Cambrian Coal Corporation and AEP Kentucky Coal, LLC 

” ace miniag operations have adversely changed the hydrologic conditions for significant 

are the Harless Creek Watershed and failed to properly reclaim the surface mined 

has adversely affected the cumulative hydrologic balance for the Harless Creek 
atershed such that flooding will occur more frequently and with greater intensity. 

The flooding nsk for the 2 year storm (50% annual probability (chance)) increased by 
more than 200% during the current mining period. Areas within the pre-mining 2 
year floodplain are now at risk of flooding more than once a year. 

The flooding risk for the 5 year storm (20% annual probability (chance)) increased 

450% during the current mining period. Areas within the pre-mining 5 year 

floodplain are now at nsk of flooding every 1.1 years (91% annual probability 
(chance)). 

The flooding nsk for the 10 year storm (10% annual probability (chance)) increased 

450% dunng the current mining penod. Areas within the pre-mining 10 year 

floodplain are now at risk of flooding every 2.2 years (45% annual probabiltty 
(chance)). 

The fioodog rid for *e 25 year (4% annud p „ blM , (ch _„ }) 

470/. during the current mining period Arc wirhi. the pre-tmning 25 „„ 
floodphu, are no. a, rid £oodh* every 5.4 ,e,„ (,» „,«£ p» b , M 
(chance)). J 
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* The flooding risk for the 50 year storm (2% annual probability (chance)) increased 
470% during the current mining period. Areas within the pre-mining 50 year 
floodplain are now at risk of flooding every 11.2 years (9% annual probability 
(chance)). 

• The flooding risk for the 100 year storm (1% annual probability (chance)) increased 
460 % during the current mining period. Areas within the pre-mining 100 year 
floodplain are now at risk of flooding every 21.7 years (5% annual probability 
(chance)). 

The likelihood of severe floods causing property damage and the potential loss of life has 
increased sigmficandy as a direct result of the failure of Cambrian Coal Corporation and 
AEP Kentucky Coal, LLC to properly reclaim surface mined areas. Catastrophic flooding 
similar to the magnitude experienced on July 17, 2010 can now be expected to occur 
repeatedly during the typical lifespan of a resident living within the Harless Creek Watershed. 


SEDIMENTA TION POND PERFORMANCE EVAL UA TION 

Three sedimentation ponds, SS-32, SS-33 and SS-39, are located at the base of hollow fills 
on the Harless Creek side of Cambrian Coal Corporation Permit Area 898-0619. One 
representative sedimentation pond, SS-39, was evaluated to determine its capacity to reduce 
peak flows from the July 17, 2011 model storm and the 10-year (10%) average recurrence 
interval storm. SS-39 reduced the peak stormwater flows by only approximately 12%. 
Therefore, SS-39 did not protect against flooding during the July 17, 2010 storm and does 
not meet the basic requirements of 405 KAR 16:090 Section 3.(2)(a). 


In July 2010, following the July 17, 2010 flood event, the Kentucky Division of Mine 
Enforcement and Reclamation (DMR) cited the Cambrian Coal Corporation Permit No. 
898-0619 (Non-Compliance Number 53-1556) for allowing the sediment level in SS-39 to 
exceed the cleanout capacity elevation as set forth in the permit plan. This failure to 
adequately maintain SS-39 further reduced its peak flow reduction capacity. During the 
January 2011 inspection, F2 noted that SS-33 was constructed with only a spillway and no 
culvert outlet The lack of a culvert outlet would significantly reduce SS-33’s capacity to 
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Cambri ^ ormwater flows. These data confirm that the sedimentation ponds located on 

p eak ^ ^ Cor P orati °n Permit Area 898-0619 were inadequate to significantly reduce 

9 water flows and did not protect against downstream flooding during the luly 17 

^03 0 storm. 


T^ARZESS CREEK hydra ulic modeling 
The 

urac) of the Harless Creek Hydraulic Model was confirmed by comparing the 
p ed water surface elevations for July 17, 2010 model storm with three known high 
marks from the July 17, 2010 flood. The high water marks were located on three 
P e structures located within Harless Creek overbank areas that were not destroyed 
tright during the July 17, 2010 flooding. The elevations of the high water marks were 
etermined based on the January, 2011 survey data (see Section 1.6). Photographs of the 
high water mark locations are provided in Appendix 3. At all three locations, the computed 
total water depths were within 1 to 5% of the measured high water marks. These data 
confirm that the Harless Creek hydraulic model accurately represented flood flow conditions 
within Harless Creek. 


The Harless Creek hydraulic model was also used to evaluate flood flows with Harless Creek 
during the August 11, 2010 storm. On this date F2 observed significant flows within Harless 
Creek and evidence of minor overtopping of Harless Creek (Appendix 3). According to 
the Stage II radar data, the August 11, 2010 storm was a 2-year recurrence interval storm. 
Similarly the Harless Creek hydraulic model results for the 24-hour 2-year recurrence interval 
storm showed that no flooding occurred during the pre-mining condition and minor 
overtopping of the Harless Creek channel during the current mining land use condition. 
This is consistent with the results of the Flood Frequency Evaluation (Section 3.2) and 
confirms that the Cambrian Coal Corporation and AEP Kentucky Coal, LLC surface mining 
operations have adversely affected the cumulative hydrologic balance such that flooding of 
Harless Creek will occur more ffequendy and with greater destructive energy. 


Representative cross-sections from July 17, 2010 Harless Creek hydraulic model were used 
to evaluate the water depth, flow velocities, and extent of the High danger zones for the right 
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verbank areas during the pre-mining and current land use conditions (Appendix 
6 ma J° nt y of ^e residences impacted by the July 17, 2010 flood were located within 
e overbank areas. The high danger zones were delineated based on USBOR published 
pth velocity flood danger level relationships for passenger vehicles and identify locations 
ere the combined destructive energy of the flood flow depths and velocity put lives in 
jeopardy. The destructive energy of flood flows was also evaluated based on the USBOR 
epth velocity flood danger level relationships for mobile homes and houses built on 
oundations. The Harless Creek hydraulic model results confirm that the Cambrian Coal 
Corporation and AJ3P Kentucky Coal, LLC surface mining operations exacerbated flooding 
during the July 17, 2010 model storm and significantly increased the flood’s destructive 
energy within the Harless Creek overbank areas by significantly increasing the depth and 
velocity of the flood flows. In sum mar y^ 

• Flow Depth: The flow depth increased by an average of 1.25 ft during the July 17, 

2010 model storm due to the Cambrian Coal Corporation and AEP Kentucky Coal, 

LLC surface mining operations. The increased flow depths increased flood related 
damage during the July 17, 2010 flood by increasing the area inundated by flood 
waters as well as the destructive energy of the flood waters. 

• Flow Velocities: The flow velocities in the overbank areas were increased during the 
July 17, 2010 model storm due to the Cambrian Coal Corporation and AEP 
Kentucky Coal, LLC surface mining operations. The average velocity for the left 
and right overbank areas of Harless Creek increased by 53% and 31%, respectively 
during the current mining condition. This increase in flow velocity significantly 
increased the destructive energy of the July 17, 2010 flood and the associated flood 
related damages. 

• High Danger Zone: The increased flow depths and velocities within the Harless 
Creek overbank areas significantly increased the extent of the high danger zone 
(locations where lives were in danger). The average width of the high danger zone 
for the left and right overbank areas increased 286% and 156%, respectively. The 
elevated flow depths and velocities created high danger conditions for houses built 
on foundations, mobile homes and passenger vehicles. The increased peak 
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C a] W3ter rUnoff res ulting from Cambrian Coal Corporation and AEP Kentucky 
> LLC surface mining operations increased the high danger zone for the Harless 
ek overbank areas, exposed the residents of Harless Creek to life-threatening 
nditions and exacerbated the destructive energy of the July 17, 2010 flood. 
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TABLE 2 

Sub-Watershed Areas Characteristics for the Pre-Mining and Current Mining 

Land Use Conditions 
Harless Creek Watershed 
Pike County, Kentucky 


Pre-Mining 


Current Mining 


Drainage 

Area 


T< 

A 

(a« 










Composite 

Curve 

Number 


Composite 

Curve 

Number 


58.5 


63.7 


60.5 


62.2 


62.0 


83.2 



NOTES: 


(a) Mining Type 

1: Active Strip Mining (CN: 93) 

2: Active Contour Mining (CN:87) 

3: Reclaimed Mined Areas <CN:87) 
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